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Effect of Low Potassium Stress on Photosynthetic and Chlorophyll Fluorescence
Parameters of Two Soybean Varieties with Different K- efficiency
WANG Wei, LI Xing-tao, QI Zuo- ying, QU Ting- ting, CAO Min- jian

( Agronomy Department of Shenyang Agricultural University ,Shenyang 110161 , Liaoning, China)

Abstract : In former thesis, difference of photosynthetic ability due to low K stress between two kinds of K- efficiency varie-
ties had been reported in soybean,but the internal change and factors led to this difference hadnt been found. So in this ex-
periment , we selected two soybean varieties with different K- efficiency as material ,in order to study the effect of low potassi-
um on chlorophyll( Chl) contents, photosynthesis characteristics and chlorophyll fluorescence parameters,so as to probing
into tolerant mechanism of different K- efficient varieties on low potassium stress. The plants were grown in modified 1/2 Ho-
agland§ solution with two different levels of K(K, 5 and K, ;). Results showed there was no difference in Chl contents(a,b
and a +b) between low potassium stress and CK for K- efficient variety,but the ratio of Chl a/b increased significantly. For
K- inefficient variety,the content of Chl @ and(a +b) greatly decreased in low potassium stress,and there were no change in
content of Chl b and ratio of Chl a/b. Photosynthetic rate( P,) of K- efficient variety in low potassium level was similar to
that of CK,but the CO, concentration( C;) in the cell and stomatal conductance(G,) in low K level were much lower than
that of CK. For K- inefficient variety, the decreases of P,,C; and G, were all significant. The differences of F,F, ,F /F,
and F /F, between two K levels werent significant for K-efficient variety, while the changes of these parameters were signif-
icant difference for K- inefficient variety,including the change of F,. Except for that,the ratio of energy dissipated by reac-
tion center increased in low K stress for GD8521 , and the ratio of transfer energy decreased at the same time, while those
change of Jiunong 15 were tiny. So we can concluded that a relatively high content of Chl a,b and(a +b) ,especially the in-
crease of Chl a content,resulted in a high ability of photosynthesis, the effective transfer of photosynthetic electron was an-
other factor in maintaining the ability ,while the significant changes of those parameters led to decrease of photosynthesis a-
bility for K- inefficiency variety.
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Table 1  Difference of chlorophyll contents in two K —levels for the varieties
BT H JuAe 5 Jiunong 15 GD8521
Ttems Ko.s K30 Ko.s K30
Chl a 1.29 +£0.31 1.54 £0.24 1.06 £0.10" 1.50 £0. 15
Chl b 0.38 £0.09 0.49 +0.06 0.34+0.04 0.48 £0.04
Chl (a+b) 1.66 +0.41 2.03 +0.30 1.40 £0.13" 1.98 £0.18
Chl a/b 3.40 +£0.06 " 3.11£0.13 3.17 £0.10 3.12+0.08
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“and ™" indicate significant and very significant differences between treatments , respectively. Same as followed.

2.2 XAMRSILSERME CO,RENES
ECAR 38R B 5 Rl Rt A ORI BT
K, B R RS Bl LA 15 A AR 6K e R T 3 /N TRk
A GD8521, K, s /K FF GD8521 [yt f i R
1A K o B 65.28% , b P ] 25 53 3k K i 3% 7K F
(p<0.01), AL B EHESGEA HBEH

T, {E RO R LA 1S IR A BN B I A
BREAK (p <0.05) ,GD8521 Ab i i) 22 5 T ik 21| 4%
BEFKF-(p<0.01), KAfLiE CO, i AW Fr ML
AYIEAR , K™ R IR Y H T H sl 4 <AL T 5K B i
/N, CO, 3 A2 I BR 1, DT BR )5 i 3% b A B 116
WP &

2 SRR IR A AR & TR 2
Table 2 Difference of in two K —levels for the varieties
T H Jug 15 Jiunong 15 GD8521
Tiems Ko.s K30 Ko.5 K.
. . 10.87 £0.59 12.27 £1.01 10.36 +1.00 ** 15.87 £1.31
Photosynthetic rate/ mmolCO, *m ~~*s~
AL
) ) 208.67 £3.79 " 223.67 +4.62 205.00 +3.46 " 218.67 +3.06
Stomatal conductance/mmolH,0 *m ™=+s~

M) CO, YR EE

161.33 +8.96 *
Intercellular CO, concentration/ L * L -1 Co,

234.67 +36.23 168.00 £22.61 ** 308.00 +£29.51
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Table 3 Comparison of chlorophyll fluorescence parameters in different K levels for two varieties

W5 35 JL4¢ 15 Jiunong 15 cD8s21

Ttems Ko s K; Ko s Ks
Fy 280. 56 +28. 50 275.67 +15.50 325.33 £24.24* 267.33 +19. 14
F, 1496. 67 £38.43 1577.00 £42.71 1404. 67 +54.85 " 1556.33 +67. 30
F, 1216.00 +18.33 ** 1301. 33 £33. 98 1093.30 +73.52 " 1289. 00 +48. 77

F/F, 0.813 0. 825 0.778 * 0. 828

F,/ F, 4.335 4.731 3.510" 4. 822

ABS 1.45 +0. 32 1.49 +0.24 1.45 +0. 32 1.55 +0. 05
TR, 1. 18 £0. 26 1.23 +0. 21 1.12 £0.27 1.29 +0. 04
DI, 0.27 £0. 06 0.26 +£0.03 0.33 +£0.05 0.27 £0.01
ET, 0.70 £0.08 0.73 £0.06 0.58 £0.09 " 0.81 +0.07

M ABS TR, 1l DI, 728 A% L 75 5 7 thGRE
SYBCAE O MR S BN WY S R — 43 B
IR, 55— 53 V) B R A, (R 38 R GD8521
I HUOFERIRLY RE 1 5 HRIBOGRERY 22. 76% , X i
SEEE X — LU 17.42% 5 T JLAe 15 2B R
PSR B I oL FE I B8 12 43 S0 Sk W WSO g 1Y
18.62% H1 17.45% , £ Fif JF 4 fE &+, GD8521
ICHR R Xt BE AL B R H T B A% 3 09 RE 1 4 0 R
51.79% F162.79% , 1 Jufe 15 PRALIE T H T H F1&
I RE R4k 59. 32% F159.35%

3 itig

ER I, AR B3R T RS Bl GD8521 i J
AR AL S B I ] CO, vk B 00t R4 A 1
ERAR, FRA IR YA R AL
RS AR, MR 48 i 6] CO, M J3 A% 4k J7 1] W] 4] bhip
A AR A2 AL R i 2 32 AR FLBR i, Bp
MOCE R AL FE RN CO, MR E 2 TG
P A AR AT 5 45 32 S AL R, 1St E
BRI SL T B RS T B, M) CO, ik B 4 52 1
JmEa At 45 52 R ALRR ] o ol =328k
S —E I, AT A AL G R R B0 AR
TFRER AR A AR ER A TR AL
RN R] CO, Vi 2 AR I B2 14738 31 1 2 K-, B
GG R PRIA A 22 5, UL I AL BR Hl e HOB &
B RYSZI AL/ RO AP AT DL ok R B AR
AT AR XA AR F 1 B 520

M4 RAE NG B, S 5 EEMTOLREN

M A i L AL, ARG A A T R 3 S PE AY
PER o ARBRRE X S8 Rl 2% 3R a b il a + b 5
BN, A E AR TR R 2R ER o F o
+b B, AR o B R IR R I R T A
R b, ATt R A K R B R EOR TR a
ERER N RES DAY, M2 o PP RL AR, 2
MOLRE R £ 2R, H A i B AR 3 b 52 i 21 i
FrWSERERYARI AR . K2 R e i A B AR 3R
ERFEAR, S o 10 FRRIRE R T b,
T P2 2R 5 A A R R F T 2o K IR P i i
1 , B2 R T8 B2 R I S i 20, H
HiJ i o BRI R A5 R

A 3 65 AN [ 2017 78 ol o e P A 138 1) 2
WAL A 255 . WFTER WL, 8 3R B W L 9O S8
AR+ LAY, R K R, K AE R T
Fo,F/F, BERM o WI5RTEE F3 %V PS 1T
SR R BT 3 A O T B BN By 10 R IR
don] BRI AE I R R B 2 B 0, 1 L F 3
T, AR IR 2 0 T R A IR A e
GD8521 FEARAN A T Fo i E 3, AW PS I 2
IO L B2 B EE AR, S AR A2 A5 ™ B, IR
FotE B — N EEN R, F e PSI %
RGBTSR, PR, PS TG PEd s . F/F, WA
TE—E A TR TR E Y, B AR It FE (AR 6 5 1L
M FARSRPRE N0 55, F/F R F,/F, WiRh HfE
F WL PS T1 VA 35 R s 400 1 BE e A A0 3 3K I 7
JeE I RE S B, fE{REN P T GD8S21 #y F, |
F,F/F, F/F&EBA IR G2 A, U PS T



